
STOP 



Early Journal Content on JSTOR, Free to Anyone in the World 

This article is one of nearly 500,000 scholarly works digitized and made freely available to everyone in 
the world by JSTOR. 

Known as the Early Journal Content, this set of works include research articles, news, letters, and other 
writings published in more than 200 of the oldest leading academic journals. The works date from the 
mid-seventeenth to the early twentieth centuries. 

We encourage people to read and share the Early Journal Content openly and to tell others that this 
resource exists. People may post this content online or redistribute in any way for non-commercial 
purposes. 

Read more about Early Journal Content at http://about.jstor.org/participate-jstor/individuals/early- 
journal-content . 



JSTOR is a digital library of academic journals, books, and primary source objects. JSTOR helps people 
discover, use, and build upon a wide range of content through a powerful research and teaching 
platform, and preserves this content for future generations. JSTOR is part of ITHAKA, a not-for-profit 
organization that also includes Ithaka S+R and Portico. For more information about JSTOR, please 
contact support@jstor.org. 



124 PROBLEMS AND SOLUTIONS. 

or 

sin 2 A + sin' B + sin 2 C, sin 2 A + sin* B + sin 2 C, sin 2 A + sin 2 B + sin 2 C 



-1 



4 sin A sin £ sin C 



1, 1, 1 

2 sin 2 A, 2 sin 2 B, 2 sin 2 C 



But this is equal to zero since two rows are alike after dividing out sin 2 A + sin 2 B + sin* C. It 
is to be noticed also that the above determinant is equal to zero for any values whatever of A, 
B, C provided only that two of them are alike. 

Also solved by Elijah Swift, G. W. Hartwell, H. Polish, R. M. Mathews, 
H. L. Agard, H. S. Uhler, Clifford N. Mills, W. W. Burton, Carl A. W. 
Strom, A. M. Kenyon, J. H. Weaver, and A. H. Wilson. 

calculus. 

387. Proposed by C. N. schmaix, New York City. ' • 

Show that the volume bounded by the cone x 1 + y 2 = (a — z) 2 and the planes x — 0, x = z 
is |o». 

I. Solution by A. M. Harding, University of Arkansas. 

The projection on the XT-plane of the curve of intersection of the cone and the plane z = x 
is y* = o 2 — lax. 

If we change this equation to polar coordinates we obtain 

a _ a 2 6 
" "l+cos0~2 SeC 2 
Hence, 

2= Jo Jo J* dz*pdpde=J o J o (a-Tlx*+y>-x)pdpde 

J»ir/2 /•o/2>c2 9IH a S z.,,/2' a a? 

Jo <«p -p'-p 1 cos e)d P de = l i J o • 8e o«|«tt-|. 

Hence the entire volume is v = |o'. 

II. Solution by Geo. W. Hartwell, Hamline University. 

If this volume is sliced parallel to the xy plane, the sections between 2=0 and z = a/2 will 
be segments of circles and from z = a/2 to z = a semicircles. 
Integrating then we have 

X" 2 [ 2 *(° - «) 2 + « >/a 2 - 2a? - (a - z)' cos" 1 ~{\ dz + J^ 2 Ma - tfdz 

= J^ § ir(a - z)'dz + j^ \z Va 2 - 2az - (a - z) 2 cos -1 - -^-- 1 dz. 
Integrating we have 



r i <n .w=« j. T (2a 2 + 6az)(a 2 - 2az)"> (a- z)» 2 a 2 -yla 2 -2az 
[- }x(a - z)«] J=0 + [ 3^ + — j j— cos i r - 3 

. (2a 2 + 2az) >fa 2 - 2az (2a 2 + 2az + 3z 2 ) Va 2 - 2az "I *=(«/?) , , 
+ 9 45 " .Lo = ** 

Also solved by H. L. Agard, Frank R. Morris, Norman Anning, H. S. 
Uhler, and the Proposer. 

388. Proposed by PAUL capron, U. S. Naval Academy. 

If f(x, y) = represents a curve having a simple tangency to the axis of x at the origin, the 
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value of x"/2y, derived from f(x, y) = 0, and evaluated for z = 0, y = 0, will be the radius of 
curvature at the origin; or if the curve is similarly tangent to the y-axis at the origin, y^llx, evalu- 
ated for x = 0, y = 0, is the radius of curvature at the origin. 

Solution by A. M. Harding, University of Arkansas. 

The equation of any curve having simple tangency to the axis of x at the origin may be 
written in the form 

f(x, y) = Ay + %Bx* + Cxy + hW +••• =0, 

where A, B, C, D, •■■ are constants and A =j= 0, B =j= 0. 
The radius of curvature at any point is given by 

r 2 U*l J"/?!!! wWp { = d *f etc 

r \f.M-V.JJ,+f„fJP> where f " axay' etc - 

When x = and y = 0, we find 

Jx ~ 0, jy = A) fxx = xJj Jxy == l", Jyy — U. 

Substituting, we obtain r 2 = A^/B 1 or r = A/B. Dividing the given equation by B, we have 

Letting a; and ?/ approach zero, 

•A _ I" *H 

Hence, 

In the second case the method is the same and the equation has the form 
Six, y) =Ax + \Bx> + Cxy + iDy* + ■ • ■ = 0. 

Also solved by Hobace Olson in a special form and with incorrect interpre- 
tation of " simple tangency." 

389. Proposed by FRANK B. mokris, Glendale, Calif. 

A man is at the southeast corner of a section of land and wishes to walk to the opposite 
corner in the least possible time. A circular track with a radius of 1/n- miles is located in the sec- 
tion tangent to the west line at a point 120 rods from the south line. Conditions are such that 
he can walk at the rate of 4 miles an hour inside the track and 3 miles an hour outside the track. 
What course should he chcose and how long is it? 

I. Solution by H. S. Uhler, Yale University. 

Since the problem involves rectilinear motion at different speeds it is a question of refraction 
and can be solved at once by the methods of geometrical optics; for, by Fermat's principle, the 
time taken by light in going from the southeast to the northwest corner of the section will be 
either a minimum or a maximum (in this case, a minimum). The index of refraction of the 
medium outside the circle relative to the medium inside the circle is 4/3 (water and air, say). 
Hence, the " optical invariant "is 

3 sin i = 4 sin r. (1) 

By hypothesis, (Fig. 1). 

OW = WN = 1 mile. CA = CB = CT = 1/a- miles, and PC = 120 rods = § mile. 

The A ACB is isosceles so that Z CBA = /. CAB m i. Hence, by equation (1) Z EBN 

= / DAO = r. _ 

The projection of the broken line OPCA on a diameter FG perpendicular to OA equals zero. 



